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(57) Abstract: 

PURPOSE: To improve the subjective quality of an 
encoding voice without damaging the naturalness and the 
clearness by combining a recurrence type filter to 
emphasize the part of a peak and a reverse filter to 
make blunt a smooth spectrum envelope with order lower 
than that of the recurrence type filter. 

CONSTITUTION: A voice Xz is encoded by an encoder 
11, a transmission line 12 is transmitted, the 
transmitted encoding information is decoded by a 
decoding part 13, a decoded output X'z is passed to an 
after-treatment filter 14 in which a characteristic is 
Hz and a voice output X'zHz is obtained. The 
after-treatment filter 14 is composed of a return type 
filter to emphasize the part of the peak and the reverse 
filter to make blunt the low order smooth spectrum 
envelope from the degree of the recurrence type filter. 
Thus, without damaging the clearness and the 
naturalness, the subjective quality of the encoding 
voice can be improved. 
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A vocal tract is represented by p acoustics tubes having 
different inner diameters and equal lengths, which may be 
used as characteristic parameters of voice, A function using 
these parameters is called a cross-sectional area function 
for a vocal tract. Furthermore, it has been shown that PARCO 
coefficient k ± is equal to the reflection coefficient of the 
boundary surface of an acoustic tube. In this case, if the 
cross-sectional area of the ith acoustic tube from the lip is 
A if the relation between A ± and k ± is expressed by Eg. (2.8). 

'"v^C (2 - 8) 

Assuming that the lip end is opened, that is, k 0 =-l, and 
the glottis is opened or closed, that is, kp +1 =l or -1, as the 
boundary condition of a vocal tract acoustic tube, this vocal 
tract model is a lossless resonance system, and the acoustic 
tube has a line spectrum. A pair of line spectrum frequencies 
corresponding to this boundary condition is called a LSP 7> . 




Fig. 2.7 Relations of Voice Spectrum 
and its Envelope to LSPs 8> 



The relations of a voice spectrum and its envelope to LSPs 
are shown in Fig.2.7 8) . An order relation exists between the 
analized LSPs f and the LSP density represents the degree of 
concentration in frequency of the voice spectrum. Parts of 
the spectrum on which energy is concentrated correspond to 
the formants of the voice. 3 to 4 formants usually exist in 
voice and correspond to the resonance frequencies of a vocal 
tract. In order to derive formants from LSPs, an algorism 
utilizing properties such as a frequency distribution of 
formants has been used. 

LSPs represent well the characteristic of the envelop of a 
voice spectrum , and have been widely used as spectrum 
parameters in spectrum coding and hybrid coding methods which 
will be discussed in paragraph 2.4 
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